Genetic ablation of PRAS40 improves glucose homeostasis via linking the AKT and mTOR pathways.
Alterations in PI3K-AKT-mTOR signaling have been implicated in diabetes. This study assessed whether disruption of PRAS40, a substrate of AKT and component of mTORC1, would alter glucose homeostasis and prevent hyperglycemia in the streptozotocin (STZ)-induced diabetes mouse model. PRAS40 ablation resulted in a mild lowering of blood glucose levels and glycated hemoglobin (HbA1C), a lowered insulin requirement, and improved glucose tolerance in untreated PRAS40 gene knockout (PRAS40(-/-)) as compared to wild-type (PRAS40(+/+)) mice. Diabetes was then induced in these mice using STZ at 50mg/kg/day over five days. Following STZ-treatment, PRAS40(-/-) mice exhibited significantly lower blood glucose and HbA1C levels than PRAS40(+/+) mice. Liver tissue of PRAS40(-/-) mice and shPRAS40 Hep3B cells showed increased activation of AKT (p-AKT T308) and mTORC1 (p-p70S6K) signaling as well as decreased p-AKT (S473) and increased p-IRS1 (S612) protein levels. Altered tissue gene expression of several glucose transporters (GLUT) and increased hepatic GLUT4 protein levels were observed in PRAS40(-/-) as compared to PRAS40(+/+) mice. In summary, PRAS40 deletion significantly attenuates hyperglycemia in STZ-induced PRAS40(-/-) mice through increased hepatic AKT and mTORC1 signaling, a lowered serum insulin requirement, and altered hepatic GLUT4 levels.